MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AQPOI'MIPOTABOJMUHAMUKA

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma HNuadopmannonHo-u3MepHuTeIbHAasA TEXHHKA M TEXHO/IOTHH
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
®dakynbTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Beinyckaroman Kadeapa A3 KOCMUYECKUE AIIIAPATHI 1 IBUT'ATE/IN
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
HupkynoB FOpuit Muxaiinosuuy, 1.¢.-M.H., npodeccop, npodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
A3BPOI'MIPOIA3OIMHAMMKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crnocobHOCTh MNpUMEHATb €eCTeCTBEHHOHAyUHbIE U 06LL[EI/IH)KeHeprIe 3HAHHUA, MEeTOIbI

MaT€MaTHUUeCKOr0 aHa/iM3a WM MOAE/INDPOBaHUA, TEOPETUUECKOr0 W SKCIIepHMMEHTA/IBHOIO HCC/Ie4O0BAHHA B

rpoeccoHaNBEHON JesiTe/IbHOCTH

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:

OIIK-1
3HAHUA:
3HaeT TE€OPUI0 U OCHOBHbBIE 3dKOHEI B obacTu €CTeCTBEHHOHaYyUHbIX U O6].L{eI/IH)KEHepHLIX OUCLIATI/INH;

YMeHus:
YMeeT TIpUMEHSITb  METOAbI ~ TEOPETUYEeCKOro U
ripocdhe CCHOHABLHOM JiesITeNTbHOCTH;

HAB8bIKU.
ViMeeT HaBLIKM MaTeMaTHueCKOr0 aHa/Inu3a u MOZJe/IMpOBaHUA B HpOCl)ECCPIOHElTH:-HOﬁ AedaTe/JIbHOCTH.

3KCIIeprMEHTAa/IbHOI'0O nccjie10BaHusA B



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOucrunaa ASPOTUPOTA3OANHAMMUKA siBisieTCsl AUCIUIIMHON 00513aTe/IbHOM YacTh
6;10ka 1 mporpamMMbI TIOATOTOBKH 110 HarpasieHuto 24.03.01 PakemHble KOMNIeKCbl U KOCMOHABMUKA.

CojepkaHue IUCLIUIUIUHBI SIBJISIeTCs JIOTMYeCcKUM npopaommkeHrem auciurivie: @U3NKA, BBICIITASA
MATEMATUKA, TEPMOJVNHAMUKA.

CopepkaHve UCIMIUIMHBI ~ SIBJISIeTCS OCHOBOM /i ocBoeHus gucuurivd: WCIIBITAHUE
JJIEMEHTOB KOHCTPYKIINU PKT.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI

MaTeMaTU4YeCKOro aHa/ni3a U MO/Ie/TMPOBaHUs, TEOPETUUeCKOTO 1 IKCITIePUMEHTAILHOTO UCC/Ie/JOBaHMS B
npodeccuoHaNLHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Paspen 1. IIpegmer asporujpora: u. Oc 1e IOHATHS U
omnpepe/ieHUs. A3pOry/ipora3o/MHaM1Ka Kak pasziesl MexaHuKH. 3a/lauy, peliaeMble
a3poru/iporasoAMHaMUKON. Paszienbl asporujporasofrHaMuky. IToHsTHe
CrIoLIHOM cpeppl. IToHsTHe JIerkogedopMupyeMoit (Tekyueit) cpeapl. CxxuMaemast 1
HeokuMaeMasl cpegia. ITOHsATHe )KM/KOH YaCTHLbI M CKOPOCTH JKHZKOHM YaCTULIbI.
TepmoauHaMHUuecKye apamMeTpbl ra3oB U apoB. CoBepilieHHbIe rasbl. BsiskocTs 1
TeIUIONPOBOAHOCTB ra3oB. HeBsi3kue U HeTeIIonpoBoAHbIe (M309HTPONHYECKHE)
TeueHUsl. BHyTpeHHss SHePrusl ¥ SHTa/IbINS ra30BbIX TOTOKOB.

Paspen 2. TInockue Ge3BHXpeBbIe yCTAaHOBHBLIMECS TeUeHHs] HeCOKHMMaeMoH
»xupKocTH. Onpesienienne. Crictema ypaBHeHHi. TToTeHtman ckopocreit. @yHKLMsS
ToKa. KoMriieKCHbIH NOTeHLMan 1 KOMIIIEKCHasi CKOPOCTb. TIpuMephl NI0oCKnuX
6e3BHXPeBbIX TeUeHNi B TePMUHAX KOMIIIEKCHOTO TI0TeHLMana. OfHOPOAHbII
noToK. Mcrounnk/cTok. TeueHne, MHAYLMPOBaHHOE BUXPeBOi HUTEIO. [IprMepbI
TUIOCKMX 0e3BMXPEBBIX TeUeHHH B TEDMUHAX KOMIIEKCHOTO MOTeHLrana. [Jumosnb.

Paszpen 3. YpaBHeHuUsI 3aKOHOB COXpaHeHHsl B MeXaHHKe XH/JKOCTH H rasa.
BbIBO/| ypaBHEHHsI HepPa3pbIBHOCTH, yPaBHEHHsI 3aKOHA H3MeHeHHsl KOJIMYecTBa
JIBIDKEHMS], YpaBHeHUsl [1st BHYTpeHHeil sHepruu. Popmysna Ko, TeHsop
HanpspkeHUi CUMMeTpHs TeH30pa HalpsDKeHH B OOBIYHBIX YCIOBHSIX.

Paspen 4. IlonepeuHoe noreHuManbHoe 00TeKaHHe KPYroBOro LHIMHAPA.
O61wit Bz, KOMIUIEKCHOTO MoTeHIana. O6TekaHre HeloABIKHOTO LIWIMHAPA.
KomriiekcHBIi 1oTeHIMan TeueHns!, THAYLMPOBAHHOTO JABIKYILMMCS B
HeTO/IBIKHOM XKUKOCTH LuMH/poM. TnaBHbIi BekTop cuit. ITapagokc [Janambepa.
CpaBHeHHe TeOpHH C 9KCIIePMEHTOM.

14

Pasgen 5. Metop KoHdop IX oTo0pa . OBLLMI BU/l KOMIIEKCHOTO
TOTeHL1Majia TeYeHrsi OKOJIO MPOU3BOJIbHOIO KOHTYpa B C/ly4yae, eC/ii U3BeCTHO
KoH(OpPMHOEe 0TOOpaKeHHe BHELITHOCTH KOHTYPA Ha BHELIHOCTh Kpyra. [lornepeunoe
obTeKaHHe 3/UIMITHYECKOrO LWIMHApA.

Pa3pen 6. KunemaTnka criomHo# cpeabl. TpaeKTopus )XUAKOH YaCTULIbI U JIMHUS
ToKa . ITosie CKOpoCTe# CriIoIHOM cpe/ibl B OKPeCTHOCTH TOUKH. Teopema
Tenbmronbiia. TeHsop ckopocteld AedopMariyii, hr3nueCcKuil CMbIC €ro KOMITOHEHT.

Pazpen 7. Peosiornueckue MOjie/IM CIUIOLIHOM cpeabl. Moyie/b HyjeanbHOI
JKUAKOCTH. MOJe/Ib BSI3KOH HbIOTOHOBCKOM »HAKOCTH. KoadduiieHTb! BI3KOCTH
17151 Kane/IbHOM >XugKocTH U rasa. ®@opmyna CareprieHja.

Paspen 8. IToctynar Yannsirnsa-)KykoBckoro /st npoduisi ¢ 3afHei ocTpoit
KPOMKOH. Beruncnenne nupkyssitmu. ®opmyssl Yansiruna-bnasuyca s
TJIaBHOI'O BEKTOPa U I7IaBHOI'O MOMEHTa CUJI iaB/IeHUs, AeﬁCTBy}OLHHX Ha l'lpOCbI/l}'ll:
ripu ero 6e3otpbiBHOM o6TekaHuu. Teopema YKyKOBCKOTO /i/isi TIOAbEMHOM CHJIBI.
BripakeHue I71aBHOTO MOMEHTA CHUJI JAB/IeHUST Yepe3 LIUPKY/ISILHIO.

16

Paspen 9. BekTop II0THOCTH NOTOKA Tena. TepMoagnHaMuyeckas Mojelb
cpeppl. 3akoH Oypee. Yucso [Mpanaris. CoepiueHHsIH ra3. Heoxnmaemast
SKUJKOCTb.

Pa3paen 10. Perrenue 3agau 06 o0Tekanuu npodueii JKykoBckoro.
Be3oTpbIBHOE 0OTeKaHKe T/IaCTHHKH 110/, YIIOM aTaki 6e3BUXPeBbIM ITOTOKOM
W/ieanbHOI HeoknMaeMoi xxuakoctH. ITocrpoenue npodueii XKykosckoro.
Tpodunu Kapmana-Tpedrija. CpaBHeHHe TEOPUH C SKCIIEPUMEHTOM.

16

Pa3gen 11. J/1eMeHTbI TeOPHH Kpblia KOHeYHOro pasmMaxa. OCHOBHbIe
JIOMyILleHust ¥ BUXpeBasi cxeMma Kpbuia [Tpanamis. IHAyKTUBHAs CKOPOCTh U YTOJ
CKOCa IOTOKa. METO/I[ TUIOCKUX CeueHUi. BeruricieHue cubl COTIPOTUBJIEHUA U
l'IOA'l:eMHOﬁ cusiel. KauectBo Kpbl/la 1 HaHBBIFOAHeﬁmaﬂ q)opma Kpbl/a B IJ1aHe.
PacripesiesieHrie LIMPKY/ISALMY M0 JJIMHE KpbLa.

Pa3pen 12. 3aMKHyTbIe CHCTeMbI ypaBHeHHii. [TocTaHOBKY 3a/au A1 1)
HEeB$I3KOT0 HeTeI/IONPOBO/HOrO rasa, 2) BI3KOW HeC)KMMaeMO »KHUAKOCTH, 3)
BSI3KOI'0 C’KMMaeMoro rasa.

Paspen 13. IHTerpasbl CHCTeMbl YPaBHEHHIH {BHOKeHHsI H/lea/IbHOW JKH/KOCTH.
@yHKIMA NPHBeJeHHOro pacxoAa. Axnabara. MI33HTponuueckue 1
ajuabarnueckue Teuenus. Aguabara [TyaccoHa. YpaBHeHHe JBI)KeHHs! HlealbHOro
ra3sa B opme I'pomeku—JIamba. MHTerpan bepHy/im: o6Luii BbIBOJ M YaCTHbIE
ciyydau. ['asoguHamMuueckye (yHKLMM U39HTPONMYECKOro TeueHusi. IIpumMeps! Ha
HWCI10/Ib30BaHue UHTerpaaa EepHymm, KpI/lTl/I'-lECKI/le TlapaMeTpsl U TeOpeTUYeCcKas
MaKCHMaJ/lbHasi CKOPOCTh rasa. KBa3]/l0,£[HOMeprle YCTaHOBHUBILHECS [ABWKEHUSA
>xupikocty. TeueHue rasa B corute JIaBasi. PacueTHblil 1 HepaCYeTHbIN PeKUMBI.

Paspen 14. CuiibHble U cJ1a0ble pa3pbiBbI B ra30Boi AHHAMHKe. YC/I0BUsI
/IMHaMUYeCKOH COBMECTHOCTHU Ha CH/IbHBIX pa3pbiBax. KOHTaKTHbIe pa3pbIBbI U
yzapHble BonHbL Annabara Pankuna-I'toronuo. Tpy6ka ITuro—IIpanatis [psmoit
CKauoK ynioTHeHHs. Kocoii ckauok yrioTHeHusl.

11

Pa3zpaen 15. 3agaua Bia3uyca o npojo/ibHOM 00TeKaHUH MJIOCKOH M/IACTHHBI.
DopMynMpOBKa OCHOBHBIX JIOMYILeH!H U BbIBOZ [IpaHAT/ISI ypaBHeHHH
OrpaHUYHOro /1051, OLleHKa TOMILHHBI ITorpaHuuHoro ciost. Kosgduiment
MecTHOro TpeHusi. CONpOTHB/IEHHe TPeHHsI T/IaCTHHBI KOHEUHOH [/IMHBL. D/1eMeHTbI
Teopuu TypOy/IeHTHOTO MOrPAHIYHOTO CJIOS.

11

Bcero 3a 5 cemecTp

108

51

17

17

17

57

100

Bcero no gucuunInHe

108

51

17

17

17

57

100

3.2. AyATOPHBII NPaKTUKYM
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Homep u

Oo0nemMm,
Ne HauMeHOBaHue
TeMa NpaKTUUYeCKOr0 3aHATHUSA ayp.
n/n pa3pena
4acoB
JAUCLIUIINHBI
Pazpen 2. ITnockue
0e3BUXpEBbIE
| |ycTaHOBHBLIMECS INorenrman ckopocrteii. PyHKIMA TOKa. [Ipumepsl I0CKHUX 1
TeueHUst 0e3BHXpeBbIX TeUeHHU B TEPMHUHAX KOMILJIEKCHOTO MOTeHLIMaa.
HeC)KuMaeMoi
JKUJKOCTH.
IToHsATHE «TOUKM» MPOCTPAHCTBA CIIOLIHOM cpefbl. Kputepuid
cruiolHocTH — ynucio Kuyzacena (Kn). KommuectBeHHble
XapaKTepUCTHUKHY TUHeHHOM 1 o0beMHoM Aedopmaryin. CKOpOCTh
Pa3zpen 3. YpaBHeHust paKTepy o Aeopmary P
JMHENHOU ¥ 00beMHOH /ledopMarivi. 3aBUCUMOCTb CKOPOCTH
3aKOHOB COXPaHEeHUsI o "
2 B MEXAHIKE nmedopmalvv OT BO3HUKAIOIIUX B Cpejie HarpsbkeHu. CoBepIeHHbIN 2
ra3. YpaeHenuve Kmatinepona. KosddurmenT Bsi3koctu. ['mmoresa
JKUJKOCTH M rasa.
Hrerorona. KoadduimeHT TernionpoBoaHOCTH. 3akoH Pyphe.
Teroémkocts razos Cp u CV. DHTponus. BHyTpeHHss sHeprus u
SHTanbNUA. VI303HTpONMYeCcKoe TeueHye.
Pazgen 4.
ITonepeunoe
NOTeHLMa/IbHOe
3 OO6TekaHye HermoABWXHOTO IMH/Apa. [Tapagokc Janambepa. 1
obTekaHue A H AP pagokc /| P
KpyTOBOIO
LMIAHAPA.
Pa3nen 5. Metop,
4  |koH(hOPMHBIX IMonepeuHoe 0OTeKaHUe TUTITUYECKOTO IAIUH/IPA. 1
0TOOpaKeHHUH.
Pazpen 6. 3aKoH CcOXpaHeHHsl JHePTUH ISl KUAKOM YacTUIlbl. ICTOUHUKY U CTOKH
5 |Kunemaruka Maccsl. /IuBepreHius CKOpOCTH. PHU3NUECKUN CMBICTT «TIPSMBIX» 1
CIUIOLLIHOM CpeZibl.  |IPOM3BOJHBIX CKOPOCTH.
Pasgen 7. Bropoti 3akoH HbroTOHa /7151 ABVKYIIeNCs B TPaBUTALIMOHHOM T10JIe
6 Peonoruueckue JKUZIKOU 4aCTHL[bl B OTCYTCTBHE BS3KOIO TPeHUs. I paijueHT JaByieHus. 1
Mojienu cIyiolHoW  |HadasbHble U rpaHruYHbIe ycioBUsi. Ciydaid MOKOSIIeNcs TshKenoi
cpefibl. JKUZKOCTU. YpaBHEHHe T POCTaTHKH.
Pasgen 8. IToctynar
YaruibiruHa- ®opmynsl YarutelruHa-biasuyca [ijig IaBHOTO BeKTOpa U I1aBHOTO
7 |’)KykoBckoro AJist MOMEHTa CUJ [laB/IeHus, JeMCTBYIOLMX Ha PO(UIb MPU ero 1
nipodust ¢ 3agHeld  |0e30TPLIBHOM OOTEKaHUH.
0CTpOI KPOMKOM.
Pazpen 9. Bekrop .
Crpyiika Toka. ITosiHasg sHeprus oToka. YpaBHeHUe SHepruu.
TJIOTHOCTU TIOTOKA
8 |terna N303HTpONIMYeCcKOe cTalMOHAapHOe TeueHre. YpaBHeHWe bepHyruin B 1
: o01wem BUfie U [j1s HeCKMMAaeMOoro M CKMMaeMOro TeUeHHH.
TepmopuHamMuyeckas
MakcuManbHast CKOPOCTh MOTOKa.
MO/JieJIb CpeJibl.
Pazgen 10. Pemienue
g |3anau 006 obtekannu |[Toctpoenue npodueli JKyKoBCKOTo | pellieHue 3a7iau 06 06TeKaHUH )
ripoduneit nipodueii JKyKoBCKOTO.
JKykoBckoro.
Pasgen 11.
DJIeMEeHTBI TeOprn
10 OCHOBHBIe JIOMYILleHNsI ¥ BUXpeBast cxeMa Kpblia Ilpangtis. 2
Kpbl/la KOHEYHOTO
pasmMaxa.
Marsle BO3MYILLeHHUs YIIPDYTOW Cpefibl (3BYK) U CKOPOCTh 3BYKa.
3ByKOBOe fiaBsieHue. Jlorapudmuueckas 1mKasa s U3MepeHust
Pazgen 12.
WHTeHCUBHOCTH (cuiibl) 3ByKa (6 u Jba). Uncino Maxa. Cucrema
11 |3amMKHyTbIe CUCTEMBI o 1
ABHOHH ypaBHEHUM /1711 U309HTPONUUECKOTO C’KUMaeMOro CTaljiOHapHOTO
yp ’ TeueHUs COBepIlleHHOro rasa. ['a3ofnHaMuueckue GyHKLWH.
KpuTnueckoe TeueHue U KpUTHUYECKUE NTapAMETPhI TEUEHUS.
12 |Pa3pen 13. ITpuemuuku (TpyOku) AaBnenus: ITuto, [Tpanatis, [Tuto-TITpasaT/is. 1
WuTerpasbl cucteMbl| Tpyoka BeHTypu. PacueT MoO/HOTO M CTaTHUECKOTO JaB/eHUH TOTOKa
7 24822




YpaBHEHU
JTBDKEHUS
WjieasibHOU

KUAKOCTU. DYHKIUSA

TIPUBEIEHHOTO
pacxoa.

TI0 ¥3MepeHUsIM TIPUEMHHUKOB JJaBeHHsl. A3poMHaMUJeCKHe CHJIbI,
MOMEHTHI ¥ K03 GHULIeHThI. YcTolunBoCTh JIA

Paspen 14. CunbHble

Comnno JlaBasns. PexxumMsbl ucteueHusi. PacueT nnapameTpoB TeueHUs B
coruie JlaBasnisi (ogHOMepHOe TeueHHe). PacyueT rapamMeTpoB TeueHUs B

13 |u cnabble pa3phiBHI B 1
N coruie JlaBasist (ABymMepHOe TeueHHe). Pacxoy ra3a uepe3 COIIO.
rasoBOU JUHAMUKe.
HepacueTHOoCTb cTpyu. PeakTuBHas cuia (Tsra) cora.
Pasgen 15. 3amaua  |BsiskocTh. Unciio PeliHosbzca. JlTaMUHApHOE U TypOy/IeHTHOE TeUeHHsI.
Bbnasuyca o [NorpanuuHslii cnoii. Ckayok yrioTHeHHs1. COOTHOILIeHHe TTlapaMeTPOB
14  |mpozonbHOM Ha ckauke. Anuabara PsHkuHa-Iforonro. PacueT moiHoro u 1
00TeKaHUM TJIOCKOW |CTaTHUECKOTO JIaB/IEHHH CBEPX3BYKOBOTO TIOTOKA M0 U3MEPEHUSIM
IJIACTUHBI. Tpy6Koii [Tuto-IIpanatss. [Torepsi MoOHOTO AaBIeHuUs Ha CKauke
Bcero 3a 5 cemectp 17
3.3. JIaGopaTopHbIil NPAKTHKYM
Homep n
P O6newm,
Ne HauMeHOBaHue
Tema /1a00paTOPHOro NPaKTHKyMa ayp.
n/n pa3pena
4acoB
JAUCLUIIUHBI
Pasgen 4. 1) VccnemoBanyie a3poJuHaMUUeCKUX XapaKTePUCTHUK TPOGhUIIS C
[Momepeunoe TIOMOIIIBIO BeCOBBIX M3MepeHuit. 2) PacueT ko3ddurienTa
| |moTeHLManbHOE  |COMPOTHMB/IEHHA KPHITOBOTO PO UIIS TI0 U3MEPEHHOMY PacIIpe/|eIeHUI0 6
oOTekaHue [laBJIeHUs Ha ero NMoBepxXHOCTU. 3) MccienoBaHue pacripe/ieieHust
KpPYyroBOIo JaBJIEHHS 110 TIOBEPXHOCTH TIOTIepeyHo 00TeKaeMOro KpyroBoro
LAIUH/pA. LAUH/pA.
Pazgen 8.
[Toctynar
YarnibruHa-
2 4) VicTeueHue ra3a U3 COCy/ja KOHEUHOTO pa3Mepa 6
JKykoBCKOTO A1
ripoduss ¢ 3a7Hen
OCTPOM KPOMKOH.
Pazgen 10.
Perrenue 3agau 06
3  |obTekaHuM 5) M3yueHure CKaukoB YILJIOTHEHUS Ha pUMepe MepepaciiupeHHON CTpyu 5
ripodusieit
JKykoBckoro.
Bcero 3a 5 cemectp 17
3.4. CamocrosnTenpHas padora crygenra (CPC)
Ne Homep v HaiMeHOBaHHe pa3jesa Oo0bem,
Cojep;xaHue yueOHOro 3a/jaHus
n/n JUCLUIIUHBI 4acoB
Pazpen 1. Ilpegmet W3yueHue mipelyCMOTPEHHBIX IMPOTrPaMMO
1  |asporuaporaszoguHaMyku. OCHOBHbIE |UJAaKTHUeCKUX eJUHUL] TI0 PeKOMeHAyeMOoit 2
TIOHSITUS U OTIpeJie/IeHus. suteparype. [1oAroToBKa K NpakTU4YeCKUM 3aHSTUSM
W3yueHue ripeslyCMOTPEHHBIX IPOrpaMMOii
Paszen 2. Tlnockue 6e3BuxpeBble Y Peay P porp o
IUJAKTUUYeCKUX eJUHUL] I10 KOHCIIeKTaM JIeKL{Ui U
2  |yCTaHOBUBIIMeECS TEUEHUS o 6
. pekoMeHAyeMou uTeparype. [loarotoBka K
HeCKUMaeMOU JKUJKOCTH.
MPaKTUUYeCKUM 3aHSTHUSIM.
Pa3pen 3. YpaBHeHUs 3aKOHOB W3yueHue 1TpeyCMOTPEHHBIX IPOTrPaMMOi
3  |coxpaHeHUs B MeXaHUKE KUAKOCTU U |IWJAKTUUeCKUX eJUHUL] 10 PeKOMeHlyeMOon 2
rasa. suteparype. [1oArOTOBKA K MpakTH4YeCKUM 3aHSTUSM
W3yueHue 1ipeyCMOTPEHHBIX IPOTrPaMMOi
Pazpen 4. Tlonepeunoe Y Peay P porp .
IWAKTUUeCKUX eJUHUL] 10 KOHCIIeKTaM JIeKLUi U
4  |moTeHLMANbHOE 00TEKAaHHE . 6
pekoMeHzAyeMoi uTeparype. [loaroToBka K
KpPYrOBOIO LWJIMHJPA.
TPaKTUYeCKUM 3aHATHUSIM.
5 |Pa3gen 5. Metoz KOHPOPMHBIX V3yueHue npelyCMOTPEHHBIX IPOrPaMMON 6
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0TOOpa’keHUH. IWAKTUUeCKUX eJUHUL] I10 KOHCIIeKTaM JIeKLUi U
pekoMeHAyeMoi uTeparype. [loaroToBka K
MpPaKTUYEeCKUM 3aHATHSAM.
. W3yueHue nipe/lyCMOTPEHHBIX POrpaMMOi
Pazgen 6. KuHemMaTyKa CIIIOIIHOM Y peAy P porp .
6 P IUJaKTUYeCKUX eZJMHUL] TI0 PeKOMeHyeMOu 2
PEABL. suteparype. [IogroToBKa K NMpakTUUeCKUM 3aHATHSAM
W3yueHue nipejyCMOTPEHHBIX POrpaMMOi
Pa3nen 7. Peonoruueckue Mojenu Y peAy P porp .
7 . IWJAKTUUeCKUX eJUHUL] 10 peKOMeHlyeMoun 2
CILJIOLIHOW CpeJibl.
suteparype. IIogroToBKa K NMpakTUUeCKUM 3aHATHSM
W3yueHue nipelyCMOTPEHHBIX NPOrpaMMOi
Pazpen 8. IToctynar YarnsibiruHa- Y peay p porp .
. |IUJAaKTAYeCKUX eJUHUL] 110 KOHCIIeKTaM JIeKLUH 1
8 |)KykoBckoro zyist ripodusisi ¢ 3afHei . 7
" o pekoMeHAyeMou nuTeparype. [Toaroroeka kK
OCTPOM KPOMKOM.
MpaKTUUEeCKHUM 3aHSATHSM.
Pazpgen 9. BekTop mioTHOCTH MOoTOKa |M3yueHue MpeAyCMOTPEHHBIX MPOrpaMMoi
9 |rera. TepMoguHamMuyecKasi MOZie/ib  |AUJAKTUYECKUX eJUHUL] TI0 peKOMeHAyeMOou 2
cpefibl. suTteparype. [IogroToBKa K rnpakThueCcKyUM 3aHSTHUSM
W3yueHue nipelyCMOTPEeHHBIX MPOrpaMMOi
10 Pazgen 10. Pemenue 3a7au 06 IUAAKTUUeCKUX eUHUL] 110 KOHCIIeKTaM JIeKL[1ii U v
obTtekaHuu nipodusieii JKyKoBCKOro.  [pekoMeHayeMoii uteparype. [ToaroroBka K
MPaKTUYeCKUM 3aHSATHUSIM.
W3yueHue mipe/lyCMOTPEHHBIX MPOrpaMMOit
1 Pa3nen 11. 3neMeHThI TeOPUU KpblIA |IUAAKTHUECKUX €UHUI] 110 KOHCTIEKTaM JIeKI[1il 1 6
KOHEeUYHOro pasmaxa. pekoMeHayemol iTepaType. [loaroroBka K
MPaKTUUYeCKUM 3aHSATHUSIM.
N3yueHue ripelyCMOTPEHHBIX ITPOTPaMMOi
Pa3pen 12. 3amMKHyTbIe CUCTEMBbI Y peay P porp o
12 ABHOHMH IUIaKTUYeCKUX eUHUL] TI0 peKOMeHyeMOou 3
yp ) suteparype. [1oAroToBKa K NpakTH4YeCKUM 3aHATUSIM
Pa3pen 13. VIHTerpans! cuCTeMbl o
o . W3yueHue nipelyCMOTPeHHbIX MPOrpaMMOi
YPaBHEHUU [|BIKEHUS UJlealbHOU o
13 IUOAKTUUeCKUX eJUHUL] 10 peKOMeH1yeMOoUu 2
JKUAKOCTU. DYHKLIUS TPUBEJEHHOI0
suteparype. [logroToBKa K MpakThUueCKUM 3aHSITHUSM
pacxoga.
W3yueHne ripeyCMOTPEHHBIX IPOTrPaMMOi
Pazgen 14. CunbHble 1 ciabbie Y PEAY P porp o
14 N IUJaKTUYeCKUX eZJMHUL] 110 PeKOMEeH/lyeMOu 2
Pa3phIBHI B Ta30BOM JUHAMUKE.
suteparype. [1oArOTOBKA K MpaKTH4YeCKUM 3aHSTUSM
Pa3zpen 15. 3agaua biasuyca o W3yueHue TIpe/lyCMOTPEHHBIX ITPOrPaMMOL
15 |mpom;o/ibHOM 00TEeKaHUH I1J10CKOM IWJAKTUUYeCKUX eJUHUL] 10 PeKOMeHlyeMOou 2
[JIaCTUHBI. suteparype. [1oATOTOBKA K MpaKTH4YeCKUM 3aHSTUSM
Bcero 3a 5 cemecTp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12| 3 |4 5 6 7 (8 9 10|11 12 13 14| 15 |16 17
5 JIP TexK | P | JIP | |JIP| P | JIP TekK, JIP TexK | P | pgud. 3au.

YcnoeHble 0603HaUEHUS:
P — nuarHocTrueckasi paboTa;
JIP — naboparopHas paboTa;

TexK — BOIPOCHI /1 TeKYLLero KOHTPOJIS;
Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyoumx popmax:
[TMarHocTuyeckasi pabora;
JlabopaTopHasi paboTa;

BOTIPOCHI /I/Is TEKYIIIETO KOHTPOJIS.

IIpome)xyTouHas arTecTanus IIPOBOJUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

. A. A.T'yceB. . MexaHuKa >XUJKoCTH U rasa. Mocksa: FOpaiit, 2020, 351. pec.
. A. 3. Konibuios, E. U. Arees. . T'ugpoaunamuka. CI16. 5T TY "BOEHMEX" um. /1. ®. YcruHoBa, 2011,
/1. pec.
3. B. A. 3a3umko, I1. [I. TopoxoBa. . TeH30pHbIM aHa/iu3 B ra3oBoi AuHamuke. CI16.5I'TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2018, 39 3ks.
4. B. H. Yckog. . Berymue oqHomepable BoHbl. CI16.BTTY "BOEHMEX" um. 1. ®@. YctuHoBa, 2013, 148
9K3.
5. T A. Akumos, B. A. 3asumko ; BI'TY "BOEHMEX" um. [I. ®. YctuHosa. AsporasoanHamuka. bI'TY
"BOEHMEX" um. . ®. YctuHosa, 2014, 31. pec.
6. I. A. Akumos, B. A. 3asumxo ; BI'TY "BOEHMEX" nm. [I. ®. YctuHoBa. AsporasoguHamuka. BI'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2014, 61 3Kk3.
7. E. W. Arees, A. 3. KombiioB. Mexanuka xxugkocty v raza. CI16.BT'TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2010, 77 3K3.
8. E. U. Arees, A. 3. Konbuios. . Mexanuka >xuakoctu v raza. CI16.6I'TY "BOEHMEX" um. []. .
Ycrtunoga, 2010, 3. pec.
9. K. H. Bonkos, B. H. EmenbsiHoB, Y. B. TerepuHa. . 'a30Bble TeueHUs B COMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3Kk3.
10. JI. T JlotiusiHCKMIA. . MexaHWKa XXHUIKOCTH ¥ ra3a. M.: Hayka. I'n. pea. dus.-mar. mut., 1987, 27 3k3.
11. M. . Moucees, FO. M. LiupkyHoB. . OcHOBHI a3pora3oguHamuku. CI16.BI'TY "BOEHMEX" um. /1. @.
YcrtunoBa, 2006, 3. pec.
12. C. B. Bannangep. . Jlekuuu no rugpoaspomexanuke. CI16.: U3a-so CII6IY, 2005, 50 3k3.
13. FO. M. IlupkyHos, H. B. Tapacoea. . MeTo bl BO3MyIlleHUH B 3aj1auax aspoguHamuku. CI16.BT'TY
"BOEHMEX" um. II. ®@. YctuHoga, 2007, 39 3k3.

N

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:

1. JI. I. JlovusHckuii, A. W. Jlypre. Kypc Teopetuueckoii mexanuku. T. I Ctatuka u kuHemartuka. bBI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 1982, 2 5K3.

5.3. Ilepuoguueckue U3iaHUs:
1. BecTHUK aka/ieMHUY BOEHHBIX HayK.

5.4. ITepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHs;

2. https://urait.ru — O6pa3oBarenbHas Tuiatgopma «HOpaiiT». [1y1s By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2 — ®yngamenranbras 6ubmoreka BI'TY «t BOEHMEX» um. [1.®.
YcTuHoBa.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHia
(yHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcrept — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMalMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
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1. Matlab 2015a SP1;
2. Ansys Multiphysics 2017 Teaching Advanced;
3. Google Chrome;
4. Microsoft Office.
5.6. Ml opmarioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctoM SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;

2. Ansys Multiphysics 2017 Teaching Advanced;
3. Google Chrome;

4. Matlab 2015a SP1;

5. Microsoft Office.

6.3. JTaGopaTopHbIe 3aHATHA:

1. ITpoexrop;
2. YcTaHOBKa AJ1s1 U3yueHHs CTeueHusi rasa U3 0asioHa;
3. Matlab 2015a SP1.

6.4. Ilpouee:

1. pabouee MecTo TpernofaBare/isi, 0OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
A3POI'IPOTA30ANNHAMUKA

AnHoTanusa paboueii nporpaMMsl

Oucipnmaa ADPOTUJIPOTA3OAUHAMMKA  sBisieTcsi AWCLUTUIMHON 00s13aTe/IbHOM 4YacTH
0/i0ka 1 mporpaMMbl TIOATOTOBKM IO HarpaeieHuto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHABMUKA.

HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A9 TINTASMOTA3SOAMHAMUKA U TETVIOTEXHUKA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 crmocoOHOCTL TPUMEHSTh  €CTEeCTBEHHOHAy4YHble U OOIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOr0 aHalvi3a W MOJe/IMPOBaHUs, TEOPeTHUeCKOT0 U JKCIIePUMEHTAalbHOTO WCC/IeOBaHUS B
ripoche CCHOHABHOM [IesITe/TbHOCTH.

CogjepkaHve JUCLMIIMHBL OXBaTblBaeT KPYyI BOIPOCOB, CBfI3aHHBIX C H3y4yeHUEeM Tra307MHaMUYeCKHX
niporjeccoB. OOyyaromuecs: 3HaKOMSITCSI C OCHOBaMM TeOPeTHUYeCKOH M TPHK/IaJHOM MeXaHHKH >KUAKOCTU U
rasa, uTo CJIY’KAT OCHOBOM UX Jja/ibHel1eli npodeccroHanbHOM /1esiTe/IbHOCTH.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e jabopaTopHasi paboTa;
¢ BOMPOCHI /I/Is TEKYITIETO KOHTPOJIS.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (popMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeAyCMOTPeHbI JTeKLMOHHbIe 3aHsTHs (17 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHelii MpakTukym (17
4.), caMoCTosITe/IbHasi paboTa cTyzaeHTa (57 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
A3POI'IPOTA30ANNHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

14

HaumeHoBaHue padoThI Pexkomenjyemas 1ureparypa prn?{zNéKOCTb’
Paspen 1. Ilpegmet asporujporazoguHaMuKki. OCHOBHbIE IIOHSTHS U ONpeAe/IeHus.
I'. A. Axumos, B. A. 3asumko ; BI'TY
"BOEHMEX" um. [I. ®. YctrHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" um.
. . ®@. Ycrunosa, 2014 (1)
N3yueHue ripelyCMOTPEeHHBIX ITPOrPaMMOi .
. | B. H. Yckos. . beryijue ogHOMepHbIe BOJIHBL:
MUJAKTUUeCKUX eIUHUI] TT0 peKOMeH,TyeMoit CIT6.5I'TY "BOEHMEX" nw. 1T, @, 7
g:;:gli;il/lpe. [TogroToBka K npakTuyecKum YVernmosa, 2013 (1)
I. A. Akumos, B. A. 3asumko ; BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" M.
. ®@. YcruHoBa, 2014 (1)
Wroro no pasgeny 1 2
Pazpen 2. Iliiockue Ge3BUXpEeBbIE€ YCTAHOBHBIINECHA TEUEHU HECKMMAeMOH KUKOCTH.
I. A. Axumos, B. A. 3a3umko ; BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa.
N3yueHue ripeflycMOTpeHHBIX porpaMmoii  |AsporazoauHamuka: BI'TY "BOEHMEX" um.
JUJAaKTUUeCKUX eJUHUL] 110 KOHCIIeKTaM . ®. YcruHoBa, 2014 (12, pasgen 1-4) 6
JIEKIUN U peKOMeHTyeMoii iuTeparype. I A. Akumog, B. A. 3a3umko ; BI'TY
ITogroroBKa K NpakTAYeCKUM 3aHSATUSIM. "BOEHMEX" um. [I. ®. YcTuHOBa.
AsporasoguHamuka: bI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2014 (12, pa3zgen 1-4)
Wroro no pasgeny 2 6
Paspen 3. YpaBHeHHs 3aKOHOB COXpaHeHMsI B MeXaHUKe )KMAKOCTH U rasa.
B. H. Yckos. . Beryiye ofHOMepHbIe BOJTHBI:
CII6.BI'TY "BOEHMEX" um. /1. ®.
YctrHosa, 2013 (2)
e ————————— B. A. 3a3umko, I1. [I. TopoxoBa. . TeH30pHBIM
[IMIAKTHYECKIX €1HHL] 10 PeKOMEH1yeMoit aHa/u3 B ra3oBoi AuHamuke: CIT0.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2018 (1- 2
nuTeparype. [ToAroToBKa K NpakTHye CKUM 2)
3aHATIGIM K. H. Bosikos, B. H. EmenbsiHoB, 1. B.
TeTtepuHa. . ['a30BbIe TeueHUs B COTIaX
9HeproycraHoBok: M.: ®U3MATIINT, 2017
(1-2)
Wroro no pasgeny 3 2
Paspen 4. IlonepeuHoe NOTeHI[HA/IbHOe 00TeKaHNe KPYroBoro LUINHApPA.
N3yuenue npeyCcMOTpPeHHBIX TPOrpaMMOK I. A. AkumoB, B. A. 3asnmko ; BI'TY 6
IUIAKTUUECKUX eIMHUL 110 KOHCIIeKTam "BOEHMEX" um. 1. ®. YcTuHOBa.
JIeKLIUI U peKOMeH/lyeMOl iuTeparype. AsporazoguHamuka: BI'TY "BOEHMEX" nm.
[ToaroroBka K rpakThyeCKUM 3aHSITHSIM. . ®@. YctuHoBa, 2014 (12, pa3gen 5)
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B. H. Ycxkos. . Beryiye ofHOMepHbIe BOJHBI:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2013 (4)

Wrtoro no paspeny 4 6
Pa3gen 5. MeToa KOH(GOPMHBIX 0TO0PayKeHHIA.
N3yueHue ripelyCMOTPeHHBIX MPOTrPaMMOi I A. Akumos, B. A. 3asumko ; BI'TY
JUJAKTAYeCKUX eJUHUL] 10 KOHCIIeKTam "BOEHMEX" um. [I. ®. YcTuHOBa. 6
JIEKLIUN 1 peKOMeHTyeMoii iuTeparype. AsporasoguHamuka: BI'TY "BOEHMEX" um.
IToaroroBka K rpakTA4yeCKUM 3aHSITHSIM. . @. YcruHoBa, 2014 (12, pa3zgen 7-8)
Wroro no pasgeny 5 6
Pa3pen 6. KunemaTHKa CI/IOIIHOU Cpefbl.
E. . Arees, A. 3. KonbiioB. MexaHuka
>KUAKOCTH U raza: CI16.BT'TY "BOEHMEX"
. uM. [1. @. YctunHogsa, 2010 (1-2)
N3yuenune npeyCMOTpPeHHBIX TPOrpaMMOK B. H. Yekos. . Ber .
o .H. . . beryiue ogHOMepHbIe BOJHBL:
JUAJAKTUUeCKUX eUHUL] [10 peKOMeHlyeMOoM CIT6.5T'TY "BOEHMEX" mw. 1T, . 7
gf;;gli;ildpe. [ToaroToBKa K nmpakTUyeCcKUM Yernsoea, 2013 (2)
E. N. Arees, A. 3. Konbiios. . MexaHuka
>KuAKoCTH U rasa: CI16.BT'TY "BOEHMEX"
uM. [1. @. YctunHoga, 2010 (1-2)
Wrtoro o paspeny 6 2
Pa3pen 7. Peosioruueckue Moje/ M CIUIOLIHOM Cpe/ibl.
B. H. Yckos. . Beryiye ofHOMepHbIe BOJTHBI:
CII6.BI'TY "BOEHMEX" um. /1. ®.
YctrHoBa, 2013 (1-3)
W3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOiA E. . Arees, A. 3. KonblioB. . MexaHuKa
MTUIAKTUYEeCKUX eIMHUIL TI0 peKOMeHyeMol | »xuakocty v raza: CI16.5T'TY "BOEHMEX" 7
sureparype. [ToAroToBKa K npakTuye CKUM um. /1. ®. YcruHosa, 2010 (1-3)
3aHATUAM 1O. M. IlupkyHos, H. B. Tapacosa. . MeTtozp!
BO3MYILeHHH B 33/lauax a3poMHaMUKU:
CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2007 (1-2)
Uroro no paspeny 7 2

Pa3pen 8. Ilocrynar YanibirmHa-

YKOBCKOTO /Jijis MPO(UJIsi C 3a{HeH 0CTPOil KPOMKOI.

N3yuenue ripefyCMOTpeHHBIX TIPOTPaMMOM
IUAKTUYeCKUX eIMHUL] TI0 KOHCIIeKTaM

I'. A. Akumos, B. A. 3a3umko ; BI'TY
"BOEHMEX" nm. 1. ®. YcTuHOBa.
AsporasoguHamuka: BI'TY "BOEHMEX" um.

. Ny . ®. YctuHoBa, 2014 (12, pa3gen 10-15) 7
JICKLIMHM 1 PEKOMEH/YEMOM UTEPATYDE. B. H. Yckos. . beryijue oHoMepHbIe BOJHBL:
[ToaroToBKa K NpakTUYeCKUM 3aHSITUSIM. H YIWE Oft " p

CII6.BI'TY "BOEHMEX" um. [I. ®.
YctrHOBa, 2013 (5)
Wroro o pa3geny 8 7
Paszgen 9. BekTop n/10THOCTH MOTOKA Tenuia. TepMoanHaMu4YecKasi MOJe/Ib CpeJbl.
JI. T JlotinsHCKui. . MeXaHHKa KUAKOCTH U
rasa: M.: Hayka. ['n. pep. ¢pus.-mar. iut., 1987
()
W3yueHnne rpesyCMOTpeHHBIX IPOrpaMMOM B. H. Yckos. . beryiue ofHOMepHbIe BOJIHBL:
MAJAKTUUeCKUX eIUHUI] I1I0 peKOMeHTyeMOi CII6.BI'TY "BOEHMEX" um. /1. ®. 9
nuTeparype. [1oAroToBKa K MpakTUye CKUM YctuHOoBa, 2013 (2-3)
3aHATUSIM JI. T. JlovisiHekui, A. W. Jlypee. Kypc
Teopetnyeckor MexaHuku. T. I Cratuka u
kuHemarvka: BI'TY "BOEHMEX" um. [I. ®@.
YcruHoBa, 1982 (1-2)
Wroro no pasgeny 9 2
Pazpen 10. Pemenue 3agau 00 odTekanuu npodusiei JKykoBckoro.
N3yueHue ripelyCMOTPEeHHBIX ITPOrPaMMOii I A. Akumos, B. A. 3asumko ; BI'TY
JUJAKTAYeCKUX eJUHUL] [T0 KOHCIIeKTam "BOEHMEX" um. [I. ®. YcTuHOBa. 7
JIEKLIUN ¥ peKOMeHTyeMoii iuTeparype. AsporasoguHamuka: bI'TY "BOEHMEX" um.
ITogroTroBKa K NpakTAUUeCKUM 3aHATUSIM. . ®. YcruHoBa, 2014 (12, pazgen 15)
Wroro o pazgeny 10 7
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Paspen 11. Dj1eMeHTBI TeOpHU KpblIa KOHEYHOr0 pa3Maxa.

V3yyeHue rpeslyCMOTPEHHbBIX TIPOrPaMMOi

TUIAKTAUeCKUX eTUHUI] 110 KOHCIIEKTaM

I'. A. Akumos, B. A. 3a3umko ; BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" nm.
. ®@. YctuHoBa, 2014 (17, pa3gen 2-4)

JIeKLIMIA 1 peKOMeH/lyeMOli iuTeparype. I A. Akumos, B. A. 3asumko ; BI'TY 6
IToaroroBka K rpakThyeCKUM 3aHSITHSIM. "BOEHMEX" um. [I. ®. YcTuHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" um.
. ®@. Yctunosa, 2014 (17, pa3men 2-4)
Wroro no pasgeny 11 6
Pa3zpesn 12. 3aMKHyTbIe CHCTeMbI ypPaBHeHHIA.
B. H. Ycxkos. . Beryiye ofHOMepHbIe BOJHBI:
N3yueHue npeyCMOTpPEHHBIX TPOrPaMMOK CII6.BI'TY "BOEHMEX" um. [I. ®.
JWJAKTUUeCKUX eUHUL] [0 peKOMeHlyeMOoi YctuHOoBa, 2013 (3) 3
nurepatype. IlogroToBka K npakTuueCckum C. B. Bannangep. . JIekuuu 1o
3aQHATUSAM ruzpoaspomexanuke: CI16.: M3a-so CIIOLY,
2005 (1-3)
Wroro no pasgeny 12 3

Pa3pen 13. IHTerpaibl CHCTEMBI YPaBHEHHH IBIDKEHHS W/lea/IbHOMN KUAKOCTH. DyHKIuUsI
NpUBeIEHHOr0 pacxoja.

W3yuyenne npesyCMOTpeHHBIX IPOrpaMMOM
UaKTUUYeCKUX eJUHUL] IT0 peKOMeHZyeMOoi

B. H. Ycxkos. . Beryiye ofHOMepHbIe BOJHBI:
CII6.BI'TY "BOEHMEX" um. . @.
YctuHOBa, 2013 (3)

JI. T JlolysiHcKui. . MexaHuKa XUAKOCTU U

nurepaType. [logroToBka K npakTuueCckum rasza: M.: Hayka. ['n. pesi. ¢u3.-mar. nur., 1987 2
3aHATUSIM (2-3)
A. A.T'yces. . MexaHuka XUJKOCTH U rasa:
Mockga: FOpaiiT, 2020 (2)
Wtoro no pasgeny 13 2
Paspen 14. CuibHbIe U c/1a0ble pa3pbIBbI B ra30Boi JUHAMHKE.
A. 3. Konieuios, E. U. Arees. .
N3yueHue ripelyCMOTPEHHBIX TPOTrPaMMOi Tugponunamuka: CI16.BI'TY "BOEHMEX"
IUAAKTUUeCKUX eJUHUL] T1I0 peKOMeHTyeMoit um. 1. ®. YctuHoBa, 2011 (2)
2
nureparype. [loAroToBka K rpakTuueCKUM E. W. Arees, A. 3. Konbi1ioB. MexaHrka
3aHATUSIM kugkocty v rasa: CI16.BI'TY "BOEHMEX"
M. 1. @. YctuHoBa, 2010 (3)
Wtoro no pa3geny 14 2
Pazgen 15. 3agaua bsiasuyca o mpojo/ibHOM 00TeKaHHM TVIOCKOH MJIaCTHHBI.
B. H. Ycxkos. . Beryiye ofHOMepHbIe BOJHBI:
N3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOii CII6.BI'TY "BOEHMEX" im. /1. .

o YcruHoBa, 2013 (1-4)
ﬁﬁf:pKZf;;eCKﬁ);;rﬂoﬁ};gﬁansﬁ;:gﬁt?fc};;hgﬂ M. T. Mowucees, FO. M. JupkyHOB. . OCHOBBI 2
SAHSTHSIM ' asporasoauHamukuy: CI16.BT'TY

"BOEHMEX" um. [I. ®@. Ycrunoga, 2006 (1-
3)
Wroro no pasgeny 15 2
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
AJPOI'NIPOTA30JUHAMUKA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e jyabopaTopHasi paboTa;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMIPOCOB - He aTTeCTaLlys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! ans TeKyiero KOHTpoJist
Bompocs! ajis TeKy1ero KOHTPOJIsi BXOAAT B coctaB Y MK IUCLIUTIIAHBL.

JIaGopaTopHas pabora

Hornyck K JIP. [Tomnyck K BbINO/HeHUO JIP NponcxoauT npu npeicTaB/ieHuH CTyJeHTOM B IMCbMEHHOM
BHJIe OTTUCAHUS, COZIEPIKAIlero MOCTAHOBKY 3a/jaun JJabopaTopHOl paboThl, I/IaH BBITIO/IHEHHST 1ab0paTopHOM
paboThI U 11eJT TIPe/IJIaraeMoro UCC/Ie/IOBaHus 1 B (hopMe yCTHOTO cobeceloBaHUS 10 TeMaTHUKe J1abopaTopHOM
pabotel. OTBeTHI Ha Oosiee uemM 50% BOTIPOCOB SIB/ISIETCS O CKOM K 1ab0paTopHOit pabore.
OruéT no JIP. OTuéT no y1abopaTtopHoii paboTe Tpe/iCTaB/IsIeTCs B eUaTHOM BHe B opmare,
MpeAyCMOTPEeHHOM 11a0/I0HOM OTUéTa 10 labopaTtopHoi paboTe. OTYeT JO/KEH cofiepyKarh: Lesb JIP,
(r3ryecKyro NMOCTaHOBKY 3a/jauM, MareMaThueCcKylo MOZesTb, pe3y/bTaThbl UCC/Iel0BaHus, TIpe/iCTaBlIeHHbIe B
YHMCJIEHHOM BU/JIe U B BUie Tpaduika, aHa/iv3a ToMyUeHHBIX Pe3y/IbTaToB U BbIBOAOB 110 JIP. 3aiura oTuera
MIPOXOJIUT B JOpMe JIOKJI/la CTY/JeHTa IO BIMOJHEHHOH paboTe ¥ OTBETOB Ha BOMPOCHI MPENo/aBaTerisl.
TTporieypa 3aIUThl BKIOYAET OTBETHI HAa BOMPOCHI Mpero/iaBaresis o pabore u paszaeny kypca. B xoze
3aUThI JabOpaTOpHOM paboTHI OOyYArOLeCs: JO/DKHBI POJIEMOHCTPUPOBATD KYJIBTYPY PeUr TIPH U3/I0KEHUH
CBOUX MBIC/IEH, JIOTUUHOCTE B TIOCTAHOBKE U U3/IOKEHUH MaTepHasa, Heobxogumble HadalbHbIe 3HAHUS T10
cymecTBy 0bcyxgaeMoii TeMbl. OLieHUBaeTcs 110 8-u OanbHOM IIKase:
8-5 6anyoB — oT4eT opopMIIEH B COOTBETCTBUU C TpeOOBaHUSIMH, B X0Zle cOOece/loBaHUs CTYEHT OTBETH/T Ha
BCe BOMPOCHI, 3a1uTa JIP BhIMO/HEHA B CPOK ZIBe He/le/H MoC/ie TIPOBeieHus paboThl
4-2 6anna — oTuet ohopm/IeH B COOTBETCTBUU C TPeOOBaHUAMMU, B X0/le cObece/[oBaHMs CTYA€HT OTBETU/ Ha
BCe BOMPOCHI, 3amuTa JIP BrirosHeHa B CpOK 4 HeJiesiu 1ocJie poBefeHrs: paboThl Uik oTyeT 0()OpMIIeH C
HapyLIeHUsIMY, B X0/ie co0eceZOBaHMS CTYZeHT OTBETHJ He Ha BCe BOTIPOCHI, 3amuta JIP BrironHeHa B CpoK 2
He/leJv TI0C/ie TIPOoBeieHus1 paboThbl
1 6ann — otyeT oOpMIIEH B COOTBETCTBUM C TPeOOBaHUSAMH, B X0/le COOeCeZOBaHUS CTYIeHT OTBETH/T Ha BCe
BOMPOCHI, 3a1[yra JIP BBINIO/IHEHA B CPOK JJ0 KOHI[a CemMeCcTpa
0 6a/10B - OTUET He TPEeJOCTAB/IEH WM BBITIONHEH C TPYyOBIMM HapYIIEHUSIMH.
OCHOBaHUSIMU JI/1sT I0PAaOOTKK WITH CHIDKEHHs 0ai/ioB MOTYT CJTYKUTh:
* HeOpEXXHOE BBITIOJTHEHHE,
* HU3KOe KaueCTBO rpaduueckoro Marepuasna (HeBepHbI BbIOOD MaciiTaba uepTeskeid, OTCYyTCTBHe yKa3aHHsI
eIMHULL U3MepeHus Ha rpadukax),
OTuéT He MOXKET OBITh IPUHAT U TOJJIEXKUT TepepaboTKe B CTydae:
* OTCYTCTBUS HEOOXOUMBIX Pa3fiesioB,
* OTCYTCTBUS HEOOXOIUMOTr0 rparueckoro MaTepuana,
* HEKOPPeKTHO# 00pabOoTKM pe3y/IbTaToB PacuéToB.

JuddepennupoBanHblii 3aueT

WIToroBbIi KOHTPOJIL TI0 IUCIUTUIHHE 3a 5 ceMecTp TpoxoauT B opme arddhepeHIIMPOBAaHHOTO 3a4éTa,
BKJTIOUAIOLL[Ero B CeOst IBa KOHTPOJIBHBIX BOIIPOCA.
3HaHWs1, yMeHUS U HaBLIKW CTYIE€HTOB OTpeJesIsiFoTCs C/IeyOLUM 00pa3om:
O1eHKH «3auTeHO - OTIMYHO» 3aCTY>KUBAET CTY/eHT, 0OHAPY KUBILIHI BCECTOPOHHEEe, CUCTeMAaTHUeCKoe U
rybokoe 3HaHWe yueOHOTO MaTepraa, yMeHre CBOOOHO BBITIONHATE 33/]aHNs, IPeAyCMOTpEeHHbIe
MpOrpaMMOM, YCBOMBLIMUI OCHOBHYIO U 3HAKOMBIU C JOIMOJHUTENBHOM IUTEPaTypOU, peKOMEeHI0BaHHOU
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nporpammoii. Kak mpaBwsio, OrleHKa «3auTeHO - OTIMYHO» BLICTAB/ISETCA CTY/AE€HTaM, YCBOUBIIUM B3aUMOCBSI3b
OCHOBHBIX ITOHSITUH JUCIMTUIMHBI B UX 3HAUEHUH [J1s1 TpUobpeTaeMoii 1podeccuu, POSIBUBIIMM TBOPYECKHe
CTI0COOHOCTY B IOHWMAHKWH, U3/I0KEeHHH 1 UCII0/Ib30BaHWM yueOHOro MaTepuarna.

O1eHKH «3auTeHO - XOPOLI0» 3aC/TyKUBAeT CTyAeHT, 00HAPY>KUBILHMH MO/THOe 3HaHWe yueOHOTo Marepuara,
YCIIeIlIHO BBINO/HSIOIIMY [IPe/lyCMOTPeHHbIe B [IpOrpaMMe 3a/laHusi, yCBOUBLINN 0CHOBHYIO JIUTeparypy,
peKOMeH/IOBaHHYIO B TiporpaMMe. Kak rmpaBusio, OLleHKa «3auTeHO - XOPOILIO» BBICTaB/SeTCs CTyAeHTaMm,
TIOKa3aBIIMM CUCTeMaTHueCKUH XapaKTep 3HaHWH 10 JUCLITUIMHE U CIIOCOOHBIM K MX CaMOCTOSITeTEHOMY
TIOTIOJTHEHHIO ¥ 0OHOBJIEHUIO B X0/l AasbHelieil yueOHOM paboThI 1 Mpode CCHOHANTBEHOM JesTeTbHOCTH.
OLIeHKHU «3auTeHO - Y[0B/IeTBOPUTE/IbHO» 3aC/Iy)KUBAeT CTy/leHT, 00Hapy KUBLINI 3HaHUSI OCHOBHOTO yueGHOro
Marepuasna B 00beMe, HeoOXOAUMOM [isi labHelel yueObl U Tipe/ICcTOosIIel paboThI 0 CIeLHaaTbHOCTH,
CTIpaBJISIOLUIACS C BBINOTHEHWEM 3a/laHuH, MpeyCMOTPEHHBIX TIPOrPaMMOi, 3HaKOMbIH C 0CHOBHOM
JUTepaTypol, peKOMeHJ0BaHHOU nporpaMmMoil. Kak rpaBuiio, olLieHKa «3auTeHo - Y/|0B/IeTBOPUTE/ILHO»
BBICTaB/ISIE€TCS CTYA€HTaM, [IOMyCTUBLIMM IIOIPELTHOCTY B OTBeTe Ha 9K3aMeHe U [1pY BbIIIOJIHEHUH
9K3aMeHalMOHHbIX 3a/IaHHH, HO 00/1aIatoIIM He0OXOANMBIMY 3HAaHUSIMHU /TSI MIX YCTPaHeHHs 1107
PYKOBO/ICTBOM TperofiaBaTe/is.

OreHKa «He 3aUuTeHO» BLICTABJISIETCS CTYAEHTY, 00HApY>KUBLIEeMY TPO0e/bl B 3HAHUSX OCHOBHOTO yueOHOTOo
Marepuaria, JOyCTUBIIeEMY TIPUHLIMTIMA/IbHbIE OIIMOKY B BBITIOJTHEHUH TIPEJyCMOTPEHHBIX POTPaMMOi
3a/iaHrii. Kak npaBuio, oLjeHKa «He 3aUTeHO0» CTaBUTCS CTyJeHTaM, KOTOpble He MOTYT IPOJO0/DKUTL 00yueHHe
WY TIPUCTYIIUTH K TIPO(eCCHOHAIBHOM /1eTe/TbHOCTH 10 OKOHYaHUHY By3a 03 /[0TI0THUTEIbHBIX 3aHSITHH 110
COOTBETCTBYIOLLEH JUCLUIIIIHE.

Cnucok BONpoCoB npefcTasieH B YMK aucLuIiiMHel.

18



[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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3 | 5 |22POruAporason : 3,11, 0| 0 2 6 TeKy1Lero
OcHOBHBIE IOHATHA U
KOHTPOJISI
omnpejeeHUA.
Pazpen 2. Ilnockue
0e3BUXpeBbIe Boripocet s
3 5 8 2 1 0 1 6 6 TeKyLL[ero
YCTAQHOBHBILIHECH TeUeHHs
" KOHTPOJISA
HeCKUMaeMoOH JKMAKOCTH.
Pazpgen 3. YpaBHeHus Bonpocs! ans
3 5 [3aK0HOB coxpaHeHUfl B 5 3 1 0 2 2 6 TeKylLero
MexaHUKe )XM/IKOCTH U rasa. KOHTPOJISA
Bornpocs! gis
Paspgen 4. ITonepeunoe TeKyllero
3 5 |moreHmuabHOE 00TeKaHHe 14 8 1 6 1 6 6 KOHTPOJIS,
KPYroBOro M/IMHApPA. Ha60pgTopHaﬂ
pabora
Bomnpoce! ans
3 | 5 PaspenS.Merox .| 8| 2] 1] 0 1] 6 TeKyILero
KOH(OPMHBIX 0TO0PXKEHMIA. KOHTpOIS
Bomnpoce! ans
3 | 5 Pasaen6. Kumemarika 4 210 | 1] 2 6 TeKyILero
CIUIOLIIHOM Cpefibl. KOHTpOS
Bomnpoce! ans
3 5 Pazpmen 7. Peonorr}’qecxne 4 2 1 0 1 2 6 TEKyIIEro
MOJE/U CIUIOIIHOM Cpefbl. KOHTpOS
Pazpgen 8. IToctynar B(;EEOCI’;F’%HH
Yaneiruaa-’KykoBckoro Y
3 5 ” 16 9 2 6 1 7 6 KOHTPOJIA,
Asis1 mpoduia ¢ 3agHen TlaGopatophast
OCTPOi KPOMKO. parop
pabora
Pa3zpen 9. BekTop niioTHoCTH
MOTOKA Teria Boripocet s
3 5 ) 4 2 1 0 1 2 6 TEKYIIero
TepMoanHaMuuecKast
KOHTPOJISA
MOJEe/Ib Cpesbl.
Bonpocs! ans
Pazpen 10. Pemenue 3aau 00 TeKyLL[ero
3 5 |o0Tekanuu npoduiei 16 9 2 5 2 7 6 KOHTPOJISA,
JKyKoBCKoOro. JlabopaTopHast
pabota
Bompocs! asis
Paspen 11. DsiemMeHTHI TeKyLL[ero
3 5 |Teopum KpbLia KOHEYHOI'0 9 3 1 0 2 6 6 KOHTPOJIf,
pa3maxa. JTabopatopHasi
pabora
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Paspen 12. 3amkHyThIE

Bompocs! ais

o 5 2 1 0 1 3 6 TeKyIlero
CHUCTeMbl ypaBHEHHH.
KOHTPOJISA
Pazpgen 13. UnTerpasnni
CHUCTEeMBbI ypPaBHeHHI Bormpocs! ans
JBIDKeHHS Uea/TbHOMH 4 2 1 0 1 2 6 TeKyLLero
JKUAKOCTU. DYHKIMA KOHTPOJISA
NpUBeIEHHOr0 pacxo/ja.
Pasgen 14. CunbHbIe U Bormpocs! as
c1a0bie pa3phIBhI B ra3oBoii 4 2 1 0 1 2 11 TeKyLLero
JAUHaAMHKe. KOHTPOJISA
Paspen 15. 3apaya biiasuyca Bormpocs! asa
0 TPO/I0/ILHOM 00TeKaHUH 4 2 1 0 1 2 11 TeKyI1ero
TUIOCKOM MJIaCTUHBL. KOHTPOJISA
Bcero 3a 5 cemectp 108 | 51 | 17 17 17 57 100
Bcero no guciuminHe 108 | 51 | 17 17 17 57 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1
Ne 2

Ne 3
Ne 4
Ne 5
Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omKkpbimozo muna:
Teuenue rasa B comnie JlaBasisi Ha CBEpXKPUTHUECKOM pPeKUMe SIB/ISIETCSI

I[TpuBesiTe KaueCTBeHHOE 00BSICHEHHE BOSHUKHOBEHHS ITOJLEMHOM CHJIBI Y KPBLIOBOTO
nipodusIsi TIpY Hy/IEBOM YIJIe aTaKy MU JIaMUHapHOM 0e30TpPHIBHOM 00TeKaHWH ITOTOKOM
BO37yXa (BepXHHI KOHTYD TIPOGU/IS IJTMHHEe HIKHEro KOHTYpa)

B aspognHaMyke MOXKHO CYATATh a3 HeCKUMaeMbIM, eC/IN

OnwuiuuTe c10BaMU onpefiesieHre yncia Maxa

B 3ajjauax aspoArHaAMUKU Kak MPaBU/I0 MOXKHO TpeHeOpeub NPy 3anKiCcy UHTerpaia
Bepnynu

ITpu BbIMOIHEHUM UHTerpaja afauabarsl Jlamaca-ITyaccoHa BoOJIb TMHUK TOKA
SHTPOIHS

Kakue ponyieHys UCII0/Ib30BaHsI [/ BBIBOZA MHTerpasia bepuynmm?

Kakue monyirieHus MCIIO/Ib30BaHHI /IS BLIBOZIA MHTerpasa afuabarsl Jlariaca-
ITyaccona?

Kakue rpaHiuHbIe YCIOBHsE HeoOXoAUMO 3a/1aTh Ha rosepxHocTu $$s$$ Tepaoro rena
IJIst ¥ieabHOroO HEeTEIIONPOBOJHOrO rasa?

Kakue rpaHiuHble YCIOBHsE HeoOXoArMO 3a71aTh Ha rosepxHocTu $$s$$ TBepaoro Tena
JIJIsT BSI3KOTO COBEPILIEHHOTO ra3a?
Bonpocbl 3aKkpbimo2o munda:

Uro siBAsieTCs MpeMeToM Kypca K/1acCuueckoi TeopeTndeckort MexaHuku XKuikoctu u
laza (MDKT)

Pa3,qen MeXdHWKH, B KOTOPOM M3y4adtOTCA 3dKOHbI IBMXKEHUA U PABHOBECHUA )KH,E[KOCT@IZ
U ra3oB

Paszen MexaHUKY, B KOTOPOM M3y4arOTCs 3aKOHbI PABHOBECHSI TeUeHHUH >KUAKOCTeN 1
ra3oB C 00TeKaeMbIMU TTIOBEPXHOCTSIMH TeJl

Pa3gen MexaHUKU, B KOTOPOM H3yuaroTcs (pr3nueckrie U XMMHAYeCKHe MPOoLeCChl,
TPOTEKAoIIFe B )KUAKOCTSAX U ra3ax

Pa3,quI MeXaHHKH, B KOTOPOM H3yUarOTCsA cba30131;1e rnepexoabl MeXay XUAKOCTAMU U
rasaMu

Kakue nmocTynaThl BCeryja IpUHUMAIOTCS B K/IaCCUUeCKOM TeopeTHueckod MexaHuKe
JKugkoctu u I'aza (MXKT)

EBK/IHMAOBOCTE MPOCTPAHCTBA
ABCOMOTHOCTb BpEMEHU
Cn/IoLIHOCTD Cpefibl
CTalyoHapHOCTh TeUeHUs

YueT BI3KOCTH Cpe/ibl HA OCHOBE MO/Ie/TH HbEOTOHOBCKOM »KUAKOCTU

YTO MO3BOJISIIOT UCIIOJ/IH30BATh MOCTY/IAThl O €BK/IMJOBOCTH MPOCTPAHCTBA U
abCOMIOTHOCTH BpEMEHH

Ncnonb3oBats MexaHuKy HbroToHa
3aBUMCHMOCTb KOOPJIMHAT MIPOCTPAHCTBA OT BpEMEHU U CKOPOCTH JABWXKEHUS

CrierjiaibHyH0 TEOPHIO OTHOCUTETEHOCTH
UTo 1o3BoJIsieT UCTI0/Ib30BaTh MOCTY/AT (TUIOTe3a) CI/IOUTHOCTH

HEHPEPBIBHOCTB rojien MMapaMeTpOB I'a30AMHAMUUE CKHUX Cl)yHKL[I/Iﬁ U arriapdar
MaTeMaThu4dyeCKOro aHajan3a

MorneKynsipHOKMHETHYe CKYH0 TeOPUI0
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Ne 6

Ne 7

Ne 8

Ne 10

[TpuHIMIT 06pPaTUMOCTH [IBHKEHUS

JoroyHHUTe/IbHO K TpeM 0CHOBHBIM IocTtynaram MK nprHuMaeTcs runoresa o
CIpaBe//IMBOCTU KJ1aCCUYeCKOW TePMOJIMHAMUKH, UTO 3TO O3HAa4YaeT U YeM I03BOJIsIeT
T0J/1b30BaThCs

Bpewms ripuxoia sseMeHTapHOM »KUIKOW YacTHULIBI B TEPMOJMHAMUUYECKOe paBHOBeCHe
MHOT'O MeHblIIle BpeMeH! 3aMeTHOTO M3MeHeHUs Ta30AHaMIue CKUX [TapaMeTPOB TIpH ee
IBDKeHUH. MOXKHO CUMTaTh, UTO CpPe/ia B YaCTHUI[e HAXOJUTCS B TEPMOAMHAMUYE CKOM
PaBHOBECUU U UCII0/Ib30BaTh 3aKOHBI K/IaCCUUeCKOM TepMOAUHAMUKI

Bpewms ripuxozia s/ieMeHTapHOM KUIKOW YaCcTHUIIBI B TEPMOJMHAMUYECKOe paBHOBeCHe
MHOT0 00JIbIIIe BpeMEHHU 3aMETHOTO U3MEHEeHUs ra30/[JMHaMUYeCKUX NapaMeTpoB MpH ee
IBKeHUU. MO)KHO CUUTATh, UTO Cpe/la B YaCTHULIe HaXOJUTCS B TEPMOJMHAMUUeCKOM
PaBHOBECHU U UCII0/Ib30BaTh 3aKOHBI K/laCCUUeCKOM TepMOAMHAMUKI

KakuM KpUTepUsiM 0TBeUaeT BBOAUMbIHN B MOCTY/IaTe CI/IOIIHOCTH (hHU3HUeCKUH
OeckoHeUHOMaJIbIH 00BeM (3/1eMeHTapHast XKU/Kasi YaCTHILIA)

3910 00BEM, KOTOPBII COZIEPKUT HACTOIBKO MHOTO MOJIEKYJT, UTOOBI CpeZiHHe
XapaKTepUCTHKH (TIJIOTHOCTh U pyTHe) ObIIA YCTPOMUMBEI K M3MEHEHHUIO 3TOro o0bema

3910 00BEM, pa3Mepsl KOTOPOTo MpeHeOpeKMO Maslbl TI0 CPaBHEHHIO C Pa3MepoM
XapaKTepHOT'o ra3olMHAMUYeCKOr0 TeueHus1 L, Tak uTo ero cpejH1e XapaKTepUCTUKU
(TJIOTHOCTB U JIpyTHE) He 3aBUCAT OT pa3Mepa 3Toro oobema

Uucno Kuyncena Kn « 1

XapakTepHblIii pasmep TeueHus L jo/KeH ObITh BeJTMUMHOMN TIOPsAZKa AJTUHBI CBOOOJHOTO
rpobera MoJieKy/1

KonnuecTtBo Mosiekyn B 06beMe JO/KHO ObITH He MeHee 1 MUW/ITMOHA
Uro onuceIBaeT MeTof, Jiisiepa B TUPOAUHAMUKE

OrnmcaHye TeyeHHs )KUJKOCTeH 1 Ta30B C OMOIIIBIO T10JIel rapaMeTpoB

OrmnucaHue TeueHUs )KHAKOCTEﬁ 1 ra30B yepes3 OrrcaHne ABVDKeHUS MHAWBUAYa/IbHbBIX
XKHUAKKX 3JIEMEHTAaPHBIX YaCTHULL

YTo onuchLIBaeT METO/, HarpaHx(a B TMAPOAVHAMUKE

OmnucaHue TeueHUs )KI/IAKOCTEf/JI W T'a30B Uepe3 OorrcaHue ABVKeHWA MHAWBHUAYA/IbHBIX
KUOKUX JIEMEHTAPHbBIX YUaCTHUL]

OrnmcaHye TeyeHUs >KUJKOCTeH 1 Ta30B C TOMOIIIBIO TT0JIel rapaMeTpoB
CkopocTh 00bEMHOTO PaCIIMPEHUS XKUAKOCTH OMTUCHIBAETCS BHIPDAYKEHHEM

$$I = \text{div} v$$
$$1I = \text{grad} v$$
$$I = \text{rot} v$$

JuddepentrancHas opMa 3arycy 3aKoHa COXpaHeHUs MacChl, KOTOPBIM Ha3bIBaeTCst
ypaBHeHHeM Hepa3phIBHOCTH, OTHCHIBAeTCs BhIpayKeHHeM

$$ \frac{d \rho}{dt}+ \rho \text{div} v = 0$$

$$\frac{d \rho}{dt} + \text{div} (\rho v ) = 0$$
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